Effects of magnesium sulphate administration on aquaporin 3 in rat gastrointestinal tract.
Aquaporin (AQP) 3 plays an important role in regulating faecal water content in the colon. We investigated the role of AQP3 in the colon in the laxative effect of magnesium sulphate (MgSO(4)), a widely used osmotic laxative. Rats were administered MgSO(4), after which faecal water content, the colon mRNA expression levels of sodium myo-inositol transporter (SMIT) and taurine transporter (TauT), the colon protein expression levels of AQP3 were examined. Faecal water content increased over time after MgSO(4) administration, and severe diarrhoea was observed between 4 and 8 h after administration. The mRNA expression levels of SMIT and TauT, which are indicators of variations in osmotic pressure, were highest at 2 h after the administration of MgSO(4) and were still elevated at 8 h after administration when compared to immediately after the administration. The immunostaining analysis showed that AQP3 is a dominant AQP in the rat colon. The protein expression levels of AQP3 in the colon increased over time following the administration of MgSO(4) and at 8 h after administration were approximately 8 times higher than baseline levels. Previously, osmotic laxatives were believed to induce diarrhoea by elevating the osmotic pressure in the intestinal tract. The results of the present study suggest that the laxative effect of MgSO(4) is not simply caused by a change in the osmotic pressure in the intestinal tract, but could be a response to increased expression of AQP3.